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Abstract.  Using  the  VLBA  we  confirm  the  presence  of  a  Faraday  rotation 
measure  gradient  transverse  to  the  jet  axis  of  3C  273.  A  rotation  measure  gradi¬ 
ent  is  expected  to  be  the  signature  of  a  helical  magnetic  field  wrapping  around 
the  relativistic  jet. 

1.  The  Case  for  Helical  Magnetic  Fields  in  3C  273 

The  role  of  magnetic  fields  in  relativistic  jets  in  AGN  is  a  subject  of  considerable 
interest.  Simulations  have  produced  results  that  suggest  that  a  helical  magnetic 
held  may  wind  around  the  jet  (Meieret  al.  2001;  Koide  et  al.  2002).  Before 
these  simulations  took  place  Blandford  (1993)  suggested  that  observers  look  for 
evidence  of  a  rotation  measure  (RM)  gradient  transverse  to  the  jet  axis.  Such  a 
gradient  is  expected  if  a  helical  or  toroidal  held  is  present  in  the  jet  and  if  such 
a  held  embedded  in  a  plasma  can  act  as  a  Faraday  rotating  screen.  Asada  et 
al.  (2002)  reported  the  detection  of  such  an  RM  gradient  transverse  to  the  jet 
axis  in  3C  273.  These  5  and  8  GHz  VLBA  observations  just  began  to  resolve  the 
jet.  We  examined  higher  frequency  data  and  confirmed  the  presence  of  the  RM 
gradient  over  two  epochs  separated  by  six  months  (Zavala  Sz  Taylor  2005).  We 
showed  that  the  transverse  RM  gradient  persists  over  two  epochs  separated  by 
6  months.  In  our  poster  we  reproduced  Figures  1  and  3  from  Zavala  &;  Taylor 
(2005).  The  sense  of  RM  gradient  detected  in  Asada  et  al.  (2002)  and  Zavala  & 
Taylor  (2005)  was  confirmed  by  Attridge  et  al.  (2005)  at  less  than  3  pc  from  the 
core.  This  gradient  appears  to  change  in  magnitude  as  one  proceeds  along  the 
jet  (Wardle  et  al.  2006). 

This  result  led  us  to  search  for  other  sources  that  may  exhibit  an  RM  gradi¬ 
ent  transverse  to  the  jet  axis.  Other  investigators  have  reported  such  gradients. 
However,  the  amplitude  of  the  gradient  is  less  than  that  observed  in  3C  273  (e.g., 
Gabuzda  et  al.  2004).  We  observed  four  sources  that  have  broad,  polarized  jets 
with  the  VLBA.  Here  we  present  preliminary  results  for  the  blazar  Mrk  501. 

2.  Mrk  501 

Our  VLBA  observation  of  Mrk  501  used  frequencies  from  8-22  GHz.  The  RM 
map  is  in  Fig.  1,  and  the  black  line  indicates  the  cut  along  which  we  plot  the 
RM  in  the  right  panel.  No  significant  gradient  in  the  RM  transverse  to  the  jet 
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Figure  1.  Left  panel  shows  the  RM  map  of  Mrk  501  overlaid  on  total  inten¬ 
sity  contours.  The  black  line  represents  the  slice  across  the  RM  distribution. 
The  slice  is  shown  in  the  right  panel  as  Kilo  rad/m2  and  mas  along  the  slice. 


is  seen  in  Mrk  501.  As  Mrk  501  is  a  TeV  blazar  the  jet  we  observe  may  be 
significantly  different  from  that  in  3C  273.  A  blazar  jet  more  aligned  to  our 
line-of-sight  may  produce  very  different  Faraday  rotation  effects  from  that  seen 
in  a  more  inclined  quasar  jet.  A  blazar  jet  could  clear  out  some  of  the  thermal 
gas  of  a  Faraday  screen.  At  the  scale  of  Fig.  1  the  jet  in  Mrk  501  changes  its 
orientation  angle  significantly,  which  may  complicate  the  picture  we  see  in  the 
RM  maps  (Giroletti  et  al.  2004).  However,  Croke  et  al.  (2005)  report  an  RM 
gradient  suggestive  of  a  helical  B  field  from  earlier  VLBA  epochs. 
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